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TRC OUTLINE
Q AREA DRUM STORAGE YARD

I. BACKGROUND

A. Location

1. Site is located on Norfolk Naval Base, part of the Sewells Point Naval
Complex

2. Q Area located in northwestern comer of the complex
3. Located between Elizabeth River and Willoughby Bay

B. Site Description

1. Created by fill operation in early 1950s; disposal area of dredged materials
excavated from Willoughby Bay

a) in use since 1950's
b) stored tens of thousands of drums

2. Originally covered much larger area than now

C. Regional GeologylHydrogeology

1. Uppermost geological characterized by fill overlying the Tabb Formation

a) fine to coarse sand grading upward to sandy and clayey silt
b) average thickness is 20 feet
c) an unconfined water table aquifer (Columbia Aquifer) is associated

with the strata

(1) aquifer can be used only for lawn watering and other similar
uses due to water quality limitations

• low pH, high iron content
• has typically been contaminated by:

waste lagoons
landfills
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septic tanks below the water table
municipal sludge application sites

(2) City of Norfolk Health Department prohibits use of water table
aquifer for public or private water supplies by law

2. Yorktown Formation and aquifer

a) underlies the Tabb Formation
b) characterized by coarse sand and gravel beds; abundant, thick shell

beds
c) thickness ranges from 300 to 400 feet
d) Yorktown aquifer generally under confined (artesian) conditions

(1)

(2)

(3)

generally separated from overlying water table aquifer by
confining beds of silt, clay, and sandy clay; 20 to 40 feet thick
domestic, public, commercial, and industrial supply wells are
drilled into Yorktown aquifer
water quality generally suitable for potable and most other uses
• occasionally see high iron concentrations
• locally may have problems with brackish water (high chloride

content)

3. Site - Specific GeologylHydrogeology

a) the site is underlain by fill consisting of yellow-brown, gray, and black
silty sand with shell fragments

b) water table generally around 8 feet below surface, elevation 2 to 5 feet
above msl

c) the Yorktown confining layer is not present at the QADSY, possibly
result of channelization and meandering of Elizabeth River

(1) the Columbia and Yorktown are hydraulically connected
(2) unconfined, brackish, not used for potable water
(3) discharges into Elizabeth River and/or Willoughby Bay

e) aquifer thickness was not confirmed during drilling, but expected to be
85 to 140 feet

f) groundwater flow direction primarily to the west at very low gradients
(less than one-thousandth of a foot per foot - 0.0006 ft/ft)

g) average linear velocity approximately 23 feet per year
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h) groundwater divide along eastern boundary

(1) wells DW-2, DW-4, and SW-8 are located east of the divide, not
hydraulically connected to remainder of site and were used for
background wells

II. PREVIOUS STUDIES

A Initial Abatement Study (February 1983)

1. Onsite phase conducted in May 1982 for Sewells Point Naval Complex

2. During the onsite lAS survey, evidence of considerable leakage and
spillage of liquids was found

3. Recommendations were made for installation and quarterly sampling of 3
monitoring wells

B. IRP Interim RI (March 1988)

1. Sampled soils (3 rounds) and groundwater (4 rounds) for organics and
inorganics

a) Conducted initial site investigation (soil and groundwater sampling) in
November and December 1983;

b) Second round sampling of groundwater in August 1984
c) Third round in April 1986 included existing wells and 21 soil samples

from 7 locations
d) Navy performed soil sampling in April 1986, following third round

(1) eight samples
(2) result: removal of the most contaminated soil was planned as

part of FY-89 Military Construction project

e) Fourth round groundwater sampling June 1986

2. Groundwater

3
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a) Significant concentrations of organics in GW-01 in leaking drum
storage area

b) Inorganic compounds found in all 4 wells

(1) considered concentrations to be higher than actual due to
unfiltered samples

3. Soils

a) trans 1,2 DCE and TCE found in soils in same area as one of the
wells (GW-01)

b) phenol also found
c) several inorganics identified in soil samples (S-05, S-06,

S-07, S-08)
d) found oil and grease concentrations (ranged from 4120 to 54,100

mg/kg in all eight Navy samples)

4. Conclusions:

a) source of contaminants is damaged and leaking containers
b) organics leaching from soil into groundwater in that area
c) soil may be absorbing some of volatiles, but not inorganics

5. Recommendations

a) need downgradient wells
b) install three additional nested wells and sample
c) collect additional soil samples
d) if not hazardous, cap entire drum storage yard
e) contain damaged/leaking drums

6. 750 cubic yards of soil excavated in 1987

a) area now paved
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III. FIELD WORK

A Three Field Events for RIIFS

1. October 1990
a) 36 locations collected for soil
b) 10 borings converted into monitor wells and collected groundwater

2. January 1991
a) sample 5 wells for metals
b) surface water sampling from Elizabeth River
c) slug test
d) pumping test

3. December 1992 - January 1993
a) 8 borings converted into monitor wells and collected groundwater
b) 66 groundwater hydropunch samples, analyzed TCE, PCE, and DCA

in field with portable GC
c) 8 locations collected for soil to delineated vertical TPH contamination
d) 2 sediment samples from storm drain
e) Tidal groundwater monitoring for 1 month
f) Vertical flow regime survey between the Elizabeth River and aquifer

IV. RifFS Analytical Results

1. October 1990

a) Soil
(1) VOCS

PCE detected at 32,000 J,lglkg (below Federal Standards)
< 100 J,lglkg, even for total VOCS

(2) TPH
>1/2 of samples in TA, PP, and HM areas exceed VDEQ
100 ppm TPH guideline for disposal in sanitary or industrial
landfills
>2/3 of samples in TA, PP, and HM areas exceed VDEQ 50
ppm TPH guideline for clean fill
TPH identified mostly as compressor oil, some lube oil, trace
of No.6 fuel oil, motor oil, hydraulic oil
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(3) metals
none above TCLP standard
slighter higher than background

b) Groundwater
(1) VOCs

PCE and carbon tetrachloride exceeded VDEQ Surface
Water Standards

(2) TPH exceeded VDEQ groundwater standards
(3) metals

arsenic, cadmium, chromium, lead, mercury, and zinc
exceeded VDEQ groundwater standards

2. January 1991
a) Groundwater

(1) metals - were below the detection limits for filtered and
unfiltered.

b) Surface water
(2) metals - antimony was detected in filtered and unfiltered

samples. No surface water standards exists for antimony
3. December 1992 - January 1993

a) Soil
(1) TPH - were detected below the VDEQ action levels for clean fill

(50 mg/kg)
b) Groundwater

(2) VOCS - TCE was measured above the VDEQ surface water
standard <\

c) Sediment .
(1) TPH - exceed VDEQyltion level for diesel and gasoline
(2) TCLP pesticide~were measured although not in borings

suggesting contammants are coming from offsite sources.
(3) Metals - high levels but do not exceed TCLP standards

v. Aquifer Tests

A. Slug test/pumping test
1. T and K values as 1362 sf/day and 11 ft/day
2. Typical T and K as 1070 to 2460 sf/day and 4 to 29 ft/day, respectively.

B. Groundwater tidal survey - peak groundwater potentiometric level occurs
approximately 50 minutes after high tide. A 1.9 feet elevation of groundwater
allows dispersal of groundwater to the surface water
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C. Vertical flow regime survey between the Elizabeth River and site aquifer
exhibited local groundwater is discharging into the Elizabeth River

D. Groundwater model (MODFLOW, 3-D groundwater flow and INTERTRANS,
particle) determined particles will reach and migrate below the bulkhead into
the Elizabeth River

VI. Risk Assessment Results

Determined that the probability for exposure to above was very low as a result of:

• Restricted access to site and remote location with respect to residential
community

• State regulations prohibiting use of shallow groundwater for potable water
supply

• Poor water quality of both shallow and deep portion of aquifer

VII. ARARS

A MCLs are not applicable because:
• Yorktown becomes brackish with depth adjacent to surface water bodies

(e.g, Elizabeth River and Willoughby Bay)
• Columbia and Yorktown aquifers are considered as the water table

aquifer because the confining layer does not exist at the site
• City of Norfolk prohibits the use of the water table aquifer for potable

purposes by law
B. Surface water standards are relevant and appropriate because of the following:

• The groundwater model determine groundwater flows into the Elizabeth
River

• No VDEQ groundwater standards exist for TCE and PCE

VIII. Feasibility StUdy

A Four groundwater alternatives

B. Six soil alternatives

7
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SlIde 12. RIIFS SoB Analytical Results (l&g/kg)

Mean " [
, Beekit'}::; :_f'd;{t]i~l[\\f~_:Rt I ~~': ., .

.. ).

Methylene Chloride U · 110 12 7 -12

Acetone U · 650 65 U

1,I-DCE U . 5- 0 U

1,I-DCA U . 1500- 25 U

1,2-DCE U . 20 1 U

TCE U · 29- 0 U

PCE U . 32,000 550 U

TPH (ppm) NO . 4400 514 74 -92

• Detected in one sample oniy.
U = Undetected
ND = Not detected

1175.23



Table 5-5. (Continued)

VDEQ SOl1ace W~~ Staodard

Sample
ConCeomtioo

HuDUlo Health ..

·.· Publlc
···,·,········ Waler
< Supplies .

•Ac:ute ···
ToxicitY ··

....•.•......... Freshwater Aquatic Ure <;,

Antimony

Arsenic

Cadmium

Chromium

Lead

Mercury

Zinc

50

0.4

60

50

0.05

50

360

e(llll(~_)

-3.828)

16'

e(I.Z73lln(banlnnl))

-1.460

2.4

e(o.M7Jjln{bardnnl)J

+0.8604

190

e (G.7852tln(hardneu)j

-3.490)

11'

e(lmlln("""-II

-4.705

0.012

e (o.U73{lnlbardDell»)

+0.7614

50

10

170'

50

0.144

3400'

0.146

N/A

SW-2-2 171
SW-5-2 337

SW-2-2 281
SW-4-2 206
SW-5-2 1120
GW-4-2 63

DW-2 FD (U) 0.5

SW-2-2 281
SW-4-2 206
SW-5-2 1120
GW-4-2 63

SW-2-2 116
SW-4-4 102
SW-5-2 516

SW-2-2 0.140
GW-4-2 0.3

SW-5 (F)

SW-2-2 354
SW-4-2 416
SW-5-2 1580
GW-4·2 101

'Drinking water and fish consumption
'Fish consumption

·Hardness as calcium carbonate mg/e CAOl,
'Chromium VI

FD = Field Duplicate
U = Unfiltered

F = Filtered

5-77



Table 5-5. Groundwater Samples Exceeding VDEQ Standards

I '·"' >' " ,. ...

VDEQ Sulface Water Standard

Freshwater Aquatic Ure Human Health

VDEQ Public All Other Samples
Groundwater Acute Chronic Water Surface Exceeding Sample

Constituent Standard . Toxicity Toxicity Supplies Walers Standard Concentration

VOCs (I'g/I)

PCE -- -- -- 317 3519 SW-2·1 4800
SW-2·2 37lXl

TCE -- -- -- 2.7 807 HP-15-35 1371
HP-II -35 866

1,1,I-TCA -- -- -- 3100 -- N/A --
I,2-DCA -- -- -- 3.8 990 NONE --

J,2-DCE -- -- -- -- -- N/A --

I,I-DCA -- -- -- -- -- N/A --

Acetone -- -- -- -- -- N/A --

1,I -DCE -- -- -- -- -- -- --

Carbo n -- -- -- 2.5 45 SW-I -J 120
Tetrachloride SW-I -I FD 72

SW-I-2 84

Methylene .- -- -- -- -- N/A --
Chloride

Chloroform -- -- -- 57 4700 NONE --

Bromodichloro- -- -- -- -- -- N/A --
metbane

TPH mg/l I -- -- -- -- SW-I -2 1-5

5-76



o 100 200
, ! , ! ,

SCAll ... mT

<D=-=

LEGEND

• H'f'tJROP\Jil~ l OCAlION
• MONITOR YI(lJ,. lOCAn~

[~@._-
MONITOR WELL. HYOROPUNCH AND TCE

CONCENTRATION CROSS SECTION LOCATiONS
A AREA DRUM STORAGE

NORfOLK VlClNIA

Environmen tal
Scie nce &
Eng ineer ing

OAT[

;} 16 94

DRAYIN BY

LAL/ON
JOB NO

4921150

SCAlE nn.r
SH

"PPRO'fU) BY

OWC. NO./ REV. NO ClIENT

OOL / NAVYFAC - 0 AREA
I n GURE

I 5-6



\ ,
1 I
\ ,
\ I

I I

, I
\ ,

' 1 1
•• ' I

i ~ \ :1

\ Ii
\' ,

'\ ii\ ' ;\\ , 1

I'!,
\ , ' : I

,I I \

II \'I \

, \', '

i\
\ J

I
I
I
I
i

I, "
\ .-.

.'
I

_. .. ,

I

!

II

','. , .. .." .. .. ..
,',

! , -
.~

...." ., .",.

l; "
I'll
11

o 100 200
, I , , I

SC AlE IN FEET

LEGEND

• H'l't>ROf'UNCH LOC ATI ON
II lol ONITOR Yl(ll l OCATIOfl

27 per CONC[ NTJU l iON (ug ! l)

- per CONTOUR UNE

BDt. BELOW O[T[Cl'ON ll t.ll1S

DATE
3-16-94

ORA""'" BY

LAL/ON
JOB NO.

4921150

SCALE TIlL£:

SHOWN

APPROVED BY

OWG, NO'; REV, NO CLIENT

OOK /

PCE CONCENTRATION MAP
AT 15 FEET

Q AREA DRUM STORAGE YARD
NORFOLK NAVAL BASE, NORFOLK, VA,

I"CURE

5NAVFAC Q AEREA 29



o 100 200
, , ! , ,

SCAL[ ~ rtrr

"' d ·},.''' f!',..
i. 0. __ • . __•._ . . •.. • j

$=-=

[~~
.- -.

Envi ronmental
Science &
Engineer ing

O'lE
3- 16-94

Dfl. ... BY

LAL/DN
JOB NO.

4921150

SCALE n1l.E

SHOWN

. PPRO\{)) By

owc. NO.1 REV. NO a.IENT
QDH

PeE CONCENTRATION lAAP
AT 25 FEET

Q AREA DRUlA STORACE YARD
NORFOLK NAVAL BASE NORFOLK VA.

mouRE

NAVFAC - Q AREA 5-31

5-62



FICuRE

5-30

o 100 200
, , I I I

SC ALE IN rrr r

LEGEND

• HYDROPUNCH LOCAl iON

• UONITOR WEll l OCAYIOtj

73 TeE CONC[ NTRATIOtl (""9/1)

- TeE CONTOUR LINE
BDl BELOW D(T [ CTlQN l am s

. '- ' "

" " .ro ·· •

NAVFAC - 0 AREA

TCE CONCENTRATION MAP
AT 15 FEET

o AREA DRUM STORAGE YARD
NORFOLK NAVAL BASE, NORFOLK, VA.

,

\
\ - ."" ." .. ,

I, ~ ,

I.

'. .

....'

. \

n.

,,
1

, i

-
OAl[ SCALE nm

3-16 -94 SHOWN

ORA""" BY APPROVED BY

LAL/DN
JOB NO owe NO./ REV. NO CLIENT

4921150 ODJ / -

,. eCW-4

._- ....;..: ,

i
. ./ ..

i
I

\

\ \

J
\
; ,
~ . ; \

j,\\
\' , ,\
h i
\ '\ I

\
"

, (" \
I, I , .\: r:
il \ \
" \
! I
\ \. I,



• 1.

$ =
o 100 200
I , I , ,

SCAlE IN rIEl

=

LEGEND

• HYDROPuNOi LOCATION

• MCNl(Jl lII[LL LOCAllON

20 :' YC[ CQ.lC[NTRAnON (u;!l)
-- yet CONTOUR LINE

BOt. BELOW O(T(C OON LIl..IYSIIs .1
"""'l , .

,.1
IJ

;

I .:.
.::;..~ .: . , p~·:,- · · · I

~. ..:'., ",..

i
_ . - _. -- "

I- ,.....-.-- ...- - --

--- --'

~'" eOW-8, ." 7• '!-

­.-

• ". J.
1
.'

- ,
' I

r

HP-1 • .
e BOl ; ,

•.•.: : .• i. '"...' ~ .

HP-8

-..

-, ',

:

',

: ;

, : (,

,, ,
':

TCE CONCENTRATION MAP
AT 45 FEET

o AREA DRUM STORAGE
NORFOLK NAVAL BASE. NORFOLK.

Environment al
Sc ience &
Engineer ing

O'l[
3- 16-94

ORA'!llN By

ON
JOO NO.

4921150

SCAlE nnr
SHOWN

APPRO'-'fD By

owe. NO.1 REV. NO Cl iENT

ODE / - NAVFAC a AREA

VA.



I •

i,,'

.r.
.r l.. . ' .

( ,

. ,

~--.
.-.j,'

\
\
i
I i

,.
I

I:

.~ 1 I

( l , l

. (" .

'.

..' (\ ., ' .

I

' I ,

,
• O ' -_._ ._ . . .

I

\ \ i\
,"" ", 1- - -,. -,..

J -.-- ...
. ', ' ,"' ·'1_ ·,..

. I

;
;

I.
/

UJ
IIli
1\

.1

o 100 200
I I I I ,

SCAt [ IN rtr r

LE GEND

• H'YtlROF"UNCH l OCAl_ON
• "ONlT~ Wl(ll l OCATION

JO ret COHC[ HTRIonOH (ug/ll

- TC[ CON TOUR lIN[

SOl. sn ow D[TIClION llUlTS

DATE
3-16-94

DRA¥IN BY

LAL/DN
JOB NO

49 21150

SCALE nnr
SHOWN

APPROVED BY

owe, NO.1 REV. NO ellENT

ODD /

TeE CONCENTRAION MAP
AT 55 fEET

a AREA DRUM STORAGE YARD
NORfOLK NAVAL BASE. NORfOL K. VA.

IfiGURE

NAVfAC a AREA I 5 - 35



,
!

f
;

o 100 200
, , , I I

SCALE IN H[1

LEG[ND

• HytlROPvNCH l OCA TlON

• tr.tONI1OA IJl(l L LOCATION

42 TeE CONC [ NTRAI I(IN (U9/ IJ

- TCE COO TOUR LINE

BDl SH Ow OETEC 1 1~ li Lli 'S

OAI[

3-16-94

ORA"" BY

ON
JOB NO

4921150

5CAL! nnr
SHOWN

APPROVED BY

OWG NO.1 REV. NO CLIENT

ODC / -

TCE CONCENTRATION MAP
AT 65 FEET

o AREA DRUM STORAGE YARD
NORFOLK NAVAL BASE. NORFOLK VA.

IroCURE

5NAVFAC 0 AREA 36



A A'
WEST EAST

r1P-IO liP - II
hP-1

8ULJ(~

li:J T~
HP- a

I
[lfVAnarr.

(= IN flITI.
APPROIINAJ(~, CROUHOWAJ(R Lfl,ofi

'""-- "-'- -' <,V \ I MSL

[UlAB(TH
100 I

""'"
IJ ,.. 22. IJ 22

,( I.
APf'R0XIW...1t~

., m /t2 12
RIG ~TTDt.I _

. (J )
! rGfHtl

2.
100

233 - It( CClH(;(NTRATl(»l IN ~9/l

BCX. - 8fl.OW O[T[C~ lJI,IfS

"" ~.,,,
-10-- - Tel COHClJR LINE

~~
,.

JO

e

Ill' .. .. Ill' ']..
• 100 200
I I I

" .... HORIZONTAl. '.{AnCAl
SCAl[ IN FlIT SCAL[ .. rm

I ..

U
IOl

DAlE SCAI.L n1\£

~G21~
En viron men t a l 3- 16-94 SHOWN TCE CONCENTRATION JJg/1

CROSS SECTION B-B

Sc ience & llIlA" BY AI'I'!lO'otD BY o AREA DRUM STORAGE YARD

Engineer ing
ON NORFOlK NAVAL BASE NORfOU< VA.._- JOB NO. owe. Mo./llEV. NO lU>lT I'":U"\4921 150 ODO / NAVFAC c AREA 37



S
NORTH WEST

s'
SOUTHEAST

WZA8£1H
It"..

_AlI~RIG eonQ,l--, -

"

" " II

'"

"

IH

T/=
/

:,;
-:

, j
I

.J

/

""'A_.u m
,.
."-

I.

zc

JO

, (lINp

2JJ - fa: CCN:£NTRATlON IN~;l

BOl - ellOW DETECnoN U." TS

- 10- - let: CONTOUR LIN(

I

.. ']• 100 '00
I I I.. HORIlONT,q "uncAl
SCAL£ iii f'IE r seArL.( .. fin

OA1£ SCALL mu:
TCE CONCENTRATION J.L9/1

~~1@
Envir on m ental 3-16-94 SHOWN

CROSS SECTION B-B

Sc ie n ce & ORA... BY
_tv

Q AREA DRUIl STORAGE YARD

Engin eer ing ON NORFOlK NAVAl BASE NORFOU< VA.._- JOB NO. owe. NO.1 REV. NO Q.OIT l FlGURE
4921150 ODP / - NAVFAC - 0 AREA 5-38



I : I-- ;
.-=:~. _-~. .

' j •.. ••• .~.: . .. " . ". "-· 0 _

=o=--

• H\'tlROPVN~ LOCAJI()N
• MONITOR wEll l OCAnoN

20 peE C(»olC[N TR.&n~ CUO/ I)
peE (()flOOR LINE
B£l O* [)( T[ CTll)II l lWIIS

o 100 200
, ! I I ,

SC.....E IN srt r

L£C£ND

11

-- ,"

, , ., .~,.

\

i

I

I... I

r

..
._- ...

I.., ..~ . ~~ , '····..·· ·r·t . _ .

I
~

HP-HI
8D1. •

~.- -
i,

.-

"-

i ;
• . •" .0*-8

,.,

"

I

,I

..'

I~L, I; HP- 17~ " t ... 19, '3' ow_';Ij··..., ' - 7 7--._ . ,
~ 110- . ", sw-. / / ' .
..~ .1, I " ' . 10 /

i ' . I I

' I ...,.,

..-

HP-1 4••

s
{

~.-.

,.')
~ .~. e..

HP
_ $

801.

' 0
I

,_..__.._.. _-

HP-ll e
13~

--

' - - - -..

I. r: ,
"

.. ":'f:;.,, '...,' . .
:: '

En viro n men t a l
Science &
En gineering

O'T[
3-16-94

DRA""" By

lAL /ON
JOB NO

492 1150

SCALE TITLE

SHOWN

APPROVEO By

DWG. NO.1 REV. NO CLIENT

OOH /

PCE CONCENTRATION MAP
AT 25 FEET

o AREA DRUM STORAGE YARD
NORFOLK NAVAL BASE NORFOLK VA.

IrtGUR\
NAVFAC 0 AREA I" 31



; ,

o 100 200
I , I I ,

SCAlE IN HCT

, "'l ..,EG[= NO"- _

I • H'Jt)AoPuNCH lOC Alll)H
• UONIlQR lfI(l l l OC&T'K)1

13 TCE C<liC[ NTRAn ON (ug /l )

- TC[ C(NTo.)R LIN[

60L BElOw O£TECIIQN l ....us

!,
I

l! .1
L4 :i' I

I·:r i

.IJ I

-- --... - .. .- -
.

\
I I
I .- .

I .. ...
.-

'" , ' ..,-
.'

,
"

'. .'

; .. . "

_... .'.(

!
i : '', " .

\L:

. ----: ,

\

\ \
I :

\ \ \

I '

' ~ i
\., \\
\. 1\
'\ . \

\ i\r: \
1\ I,

I ' .
\' I \
\ \ i
II ; I

" \'I \ \

I I\-

I
':;
.'

I I ~ _

TCE CONC ENTRATION MAP
AT 25 FE ET

o AREA DRUM STORAGE YARD
NORFOLK NAVAL BASE. NORFOLK. VA

Environmental
Science &
Engineering

OAl[

3-16 -94

DRAVvN BY

ON
JOB NO

4921150

SCAlE nnr
SHOWN

APPRO>tO BY

OWG NO! REV. NO CUENT

ODG / NAVFAC o AREA
flCURE

5-32



, ,

[E£3~ ~~i~~~~~ental
.•__ Engineering

fi GURE

5 JJ

o 100 200
L....i...-.l-. ! ..-J

scu t IN rrr I

lEGEND

I
,

I
i
I
i

I I

• HYDRoPUNCH l OCAr.oo

• t.t()NITOA ¥l{ll l OCATI(ltl

. • . , J9 TeE CONCENTRATION lug/ I)

l 1

- TCE CONTOUR LINE
I DOl BELOW O(TECTION llWI1S

0'1
'j';1I

I II i
I , I I

! I

o AREANAVFAC

.., _. I

TCE CONCENTRATION MAP
AT 35 FEET

o AREA DRUM STORAGE YARD
NORFOLK NAVAL BASE, NORFOLK, VA.

\

\
I,. .., ..

,'"
i

.I , .,
\

..-
SCALE TITLE

SHOWN

APPROVED BY

OWG. NO.1 REV. NO CLIENT

ODF /

OAT[

3-16-94

ORA'M-l BY

LAL/DN
JOB NO

49211 50

, ,

i,
1 / '" :

" ,

,r
, .,

e

- --.,:·1
-- -.-..... .

--,
,
"



BULKHEAD

Time in days
14666.EI

I

t~

I
WILLOUGHBY BAY

EAST

v

Il. .. ,
_.' ;0..

....: '.:''I ' :

" : ..•.
: "\ , ":, " .

. ' "",,'

.,
:c ..

:

- -PIER ,':>-I-4-++++-HH-++-++-+-H4-+++-+-HH+++--f'-I

WEST

6
266E1

6
2687

6
- 116

)( Min=
)( Max=
Y. Min=
Y. Max=
~ Min=
~ Max=

' . "
1\

HH4H-++-HHH-+....+-HHH+++-+QADSY,-l-ilH-++-+-H

~ II-
-H+++-H-+-H-+-+-l+lH-++-l-+-+-II-++-II-+-+-H--+-H--+-t-l

Figure 4-21

INTERTRANS Model - Simulation with 100 Particles



BidLKHEAD
/

WEST V ·I . ..'
EAST

Time in days I
146()0. a (J)

II
X tUn= 0 l.-' t-...

X Max= 20a0 l- I- PltR /2

Y Min= 0 t- Il t- WILLOUGHBY BAY
I',

Y Max= 2687 I"

I ~Z Min= 0 I- f- Q: :1a
"- ~~I-I-~ r-,Z Max= -110 I-I- Q; "tue

I- :r "t~s
1- 1;;

"
o.p,1- I-

I-~ I"-
v~ I-

1-:;) .I- W r-,

'" '" "-
:> i"

Pit ' '':: F= ~R // «
r-Q:

(2

§
c

QAOSY

Ir

t- I I

--
FIgure 4-22

INTERTRANS Model - Simulation with 1 Particle



•••••••••••••••••••

'.1_1

EXHIBIT 1-2

PART A: BASELINE RISK ASSESSMENT
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EXHIBIT 2-2

ROLE OF THE HUMAN HEALTH EVALUATION IN
THE SUPERFUND REMEDIAL PROCESS
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CHAPTER 4

DATA COLLECTION

TOXICIt y

Assessment

e Collect existing data

e Address modeling parameter
needs

e Collect background data

e Conduct preliminary exposure
assessment

e Devise overall strategy for
sample collection

e Examine CAtOC measures

TO:
e 5elactlon 01 \
r_v

eRemedlal
dllSlgn

eRem8dIaJ
aecen

Risk
Cnaractenzauon

DATA COLLECTION

Data
Ev

FROM:
• Site discovery

• Pre liminary
asssssment

• Sile tnspecoon
eNPL listing

e Identify soecial analytical needs

• Take active role during workplan
development and data collection



CHAPTER 6

EXPOSURE ASSESSMENT

Toxicity

Assessment

FROM:
e Sila d lSCXlYery

e Prllliminaty
aSSMsmen'

e Site Insp8ClIOn

eNPL lisnnq

Data
Colleclion

Data
Evalualion

Exposurv
AsseSSment ,.

..s.,> .' .... '~'..'

Risk
Characterization

TO:
eSe_ ofr--,
e RIItnIIdiaI

design
e R8I1>lMliaJ

adIOIt

EXPOSURE ASSESSMENT

• Characterize physical setting

• Identify potentially exposed
populations

• Identify potential exposure
pathways

• Estimate exposure
concentrations

• Estimate chemical intakes



CHAPTER 7

TOXICITY ASSESSMENT

Toxicity \

7 Aaaeument 1\/FROM: I /TO: '\
- Sile discovery

- - Selection ofI

- Preliminary Data I D~t Risk - remedy
l- I

~haracteriZation - Remedial
Iassessment Collection , Evaluaf design

- Site inspec\Jon
,

I \
- Remedial j

\!NPL listing action

Exposure
Assessment .

. .~ ..

-

TOXICITY ASSESSMENT

- Gather qualitative and quantitative

toxicity information for substances
being evaluated

- Identify exposure periods for which
toxicity values are necessary

- Determine toxicity values for
noncarcinogenic effects

- Determine toxicity values for
carcinogenic effects

-
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CHAPTER 8

RISK CHARACTERIZATION

Toxicitv
Assessment

RISK CHARACTERIZATION

TO:
eS8lacDal of

remedy
_Remedial

design

eRemedlal
acaen

RIsk
Charw:terizatlon

• Review outputs from toxicity and
exposure assessments

• Quantify risks from individual
chemicals

• Quantify risks from multiple
chemicals

Dala
Evaluation

Dala
Collection

FROM:
e Site disalvlltY

e Preliminary
assas.sment

• Site inSQ8C'UOl1

eNPL IiSllng

• Combine risks across exposure
pathways

• Assess and present uncertainty

• Consider site-specific human
studies
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IF Risk Assessment
Determined that the probability for exposure to
above was very low as a resuIt of:

• Restrictet([ssei§jo site and remote location with
respect to residential community

6t~t~~gulationsprohibiting use of shallow
groundwater for potable water supply

• Poor water quality of both shallow and deep portion
of aquifer

Liiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii.J



ARARS

MCLS are not applicable because:

• City of Norfolk prohibits the use of the water table
aquifer for potable purposes by law

• Columbia and Yorktown aquifers comprise the water table
aquifer because no confining layer exists at the site

• Yorktown becomes brackish with depth adjacent to
surface water bodies (e.g., Elizabeth River and
Willoughby Bay) and is not suitable for consumption

Surface Water Standards are relevant and appropriate
because of the following:
• No VDEQ groundwater standards exist for

TCE and PCE
• The groundwater model determines groundwater

discharges into the Elizabeth River, hence no
downgradient receptors



2833-1 I/QADSY FS.lI
41'J3

Table 11-1. Remedial Act ion Goals

GROUNDWATER SURFACE SOIL
INDICATOR CHEMICAL (l'glL) (mglL)

Tetrachtoroethene (PCE) 35 19' 0.7'

Tricnloroetnene (TCE) X073 0.5'

i .r .i-Trichloroethane (TCA) NA NA

1.2-Dichloroethene (DCE) NA NA

1.2·Dichloroethane (DCA) 990' NA

Acetone NA NA

I,l-Dichloroethene (DCE) NA 0.7'

Carbon Tetrachloride 45' 0.5'

Methylene Chloride NA NA

Chloroform 47(){)' 6.0'

Bromodichlorcmethane NA NA

Total Petroleum Hydrocarbons (TPH) 1000' 50 mglkg"

Arsenic 50' 5.0'

Cadmium 0.4' \.0'

Chromium 50' 5.0'

Lead 50' 5.0'

Mercury 0.05' 0.2'

Zinc 50' NA

NA = not available

ARAR exceeded by 1992 or 1993 QADSY sample(s)

Derived from YWCB Water Qua lity Standards for surface water: protection of human hea lth. non­
public wate r supplies (VR 680-21-00) .

, Derived from EP A's TCLP final rule .

Der ived from YWCB Wa ter Quality Standards for groundwater (VR 680-21 -00).

d De rived from YWCB guidelines for disposal of perroleum-conrarninat ed soil. exemption for use of
petroleum-contaminated so il as clean fill.

11- 11
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Groundwater Alternatives: Comparative Analysis
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Soil Ahernatives: Comparative Analysis
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BetBf, oonlamirated IOn wl i be
excavamdand r8rT19dated oreits
by therffB teatmenl Theclean
&Oil wli be apreadacrose the
excavamd.8ll.

6 rronthe - 12 rronthl PH & $4 ,973.348

If----------------- - ---------------------------- - ----t
5-5B Soil r8fTOval, IOMlnt mactbn.

and badtfill of treeted lOiI
Bet8f. oonlarnirated mil 'lttl be
excavatBd and rerYBciated onaite
by_lTlIII t-...nt Theclean
aoiI wli beapreadacrose the
excava8d ...

BetBf. oontamirBtDn will be
ooncenta»d and recyced. The
contamilatDn 'Nill rem>ved t om
the en-Aronment

6 rrontha - 12 rmnthl PH = $10.508,066

11----------------------------------------------------------~

S-8 Soil renDvaI. ItabitzatDn.
lOIi<ification, andoff5lte
disposal of rre1erials

BetW. contamirated lOiI 'lttl be
exC8va»d and rerroved from
the lite b' lOIicificatiJn and
offsite choosal.

BetW. oontBrrirated lOiI MI be
excava»d and r8l'T1)ved from
the aile br oo/idiftcation and
ortsite diSDO"!.

e rmnths - 12 rmnths PH • $7.870.268
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